To develop a retinal prosthesis for blind patients using an implanted multielectrode array, it is important to study the response properties of retinal ganglion cells and of the visual cortex to localized retinal electrical stimulation.
Optical imaging can reveal the spatio-temporal properties of neuronal activity. Therefore, we first conducted an in vitro calcium (Ca 2+ ) imaging study with Ca
2+
-sensitive fluorophore to investigate the response properties of ganglion cells, which are retinal output neurons, to local current stimulation in isolated frog retinas. In order to know what kind of visual sensation was caused by a retinal stimulation, the response in the visual cortex should be revealed. Therefore, we also conducted an in vivo membrane potential imaging study with a voltage-sensitive dye to explore the visual cortical responses to retinal stimulation in guinea pigs.
In the retina, 100 Hz 10 times 100 µA current stimuli evoked localized transient responses of the ganglion cells (Fig. 1) . The responding area broadened during stimulus until about 200 ms after the stimulation. This response almost completely disappeared about 1 s after the stimulation. The diameter of the responding area was about 150 µm. The spatial pattern of the responding area was altered by changing the location of the stimulation.
In the visual cortex, 500 µs 100 µA STS (Suprachoroidal Transretinal Stimulation) caused localized responses in the primary visual cortex (Fig. 2) . The responding area broadened until about 60 ms after the stimulation. This response almost completely disappeared about 120 ms after the stimulation. A spatially different cortical response was observed to stimulation of a different position on the retina.
These results suggest that the imaging study has great potential in revealing the spatio-temporal properties of the neuronal response for the retinal prosthesis. To develop a retinal prosthesis for blind patients using an implanted multielectrode array, it is important to study the response properties of retinal ganglion cells and of the visual cortex to localized retinal electrical stimulation.
Optical imaging can reveal the spatio-temporal properties of neuronal activity. Therefore, we conducted a calcium imaging study to investigate response properties to local current stimulation in frog retinas, and a membrane potential imaging study to explore the visual cortical responses to retinal stimulation in guinea pigs. These results suggest that the imaging study has great potential in revealing the spatio-temporal properties of the neuronal response for the retinal prosthesis. 
